Telomere distribution pattern and synapsis initiation during spermatogenesis in zebrafish.
Telomeres are located at ends of eukaryotic chromosomes and can affect proper chromosomal positioning. During spermatogenesis, the appropriate dynamics and behavior of chromosomes is crucial to generate haploid cells through meiosis. Here, we describe telomere distribution patterns during spermatogenesis in zebrafish, especially during meiotic prophase I, using fluorescence in situ hybridization. This was combined with synaptonemal complex protein 3 immunostaining, which allows the staging of spermatocytes. During spermatogonial proliferation and the preleptotene stage, telomeres were dispersed throughout the nucleus. During the leptotene stage, telomeres temporarily moved to one pole of the nucleus at which γ-tubulin was located, forming the telomere bouquet. The cluster lasted until the onset of zygotene where it coincided with terminal synapsis initiation. They then spread around the periphery of the nucleus during the zygotene to pachytene stages. During postmeiotic stages, telomeres in spermatids and sperm were again dispersed throughout the nuclei. Application of this procedure in meiotic mutants confirmed that meiotic telomere clustering is independent of axial element formation of the synaptonemal complex. These data clearly showed the clustering and distributions of telomeres throughout spermatogenesis in zebrafish. This procedure could be used to screen for mutants that have primary defects in telomere clustering.